PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2005-327682 
(43)Date of publication of application : 24.11.2005 



(51) Int. CI. F21V 8/00 

G02F 1/13357 
// F21Y10l:02 



(21) Application number : 2004- (71) Applicant : SONY CORP 

146919 

(22) Date of filing : 17.05.2004 (72) Inventor : ARAI TAKEO 

HATANAKA MASAT0 



(54) BACKLIGHT DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a backlight device of downright 
backlight type which uses light-emitting diodes as a light source and 
emits white light with sufficient brightnesshigh color purity and 
uniform surface luminance distribution and yet with thinness. 
SOLUTION: A light source cell 50 which emits light after mixing red 
lightgreen lightand blue light emitted from red LED 51Rgreen LED SIRand 
blue LED 41B arranged in a row is installed on one main surface 41ba of 
a reflecting sheet 41. An aperture 40 into which the white light emitted 
from the light source cell 50 enters is provided on the reflecting sheet 
41. Furthermorea reflecting member 70 which emits the white light 
incident from the aperture 40 to the region interposed between the 
reflecting sheet 41 and a diffusion sheet 42is provided at the location 
opposed to the aperture 40 on a diffusion sheet 42 provided facing the 
reflecting sheet 41. 



CLAIMS 



[Claim (s) ] 
[Claim 1] 

A substrate with which two or more openings are provided 



White light emission gunner stage which emits white light which enters 
into the above-mentioned opening of the above-mentioned substrate which 
are arranged on the principal surface on the other handand is provided 
in the above-mentioned substrate corresponding to the above-mentioned 
opening[ two or more ] 

A plate-like surface light means to which surface light of the white 
light which entered into the above-mentioned opening which counters with 
the another side principal surface of the above-mentioned substrateis 
arrangedand is provided in the above-mentioned substrate is carried out 
On an opposed face with the above-mentioned substrate of the above- 
mentioned surface light meansit counters with each of the above- 
mentioned opening provided in the above-mentioned substrateand is 
providedwhite light which entered from the above-mentioned incident port 
is reflectedand a field inserted into the above-mentioned substrate and 
the above-mentioned surface light means is equipped with two or more 
reflective means which carry out a light guide 

A light source group by which the 1st light emitting diode with which 
the above-mentioned white light emission gunner stage emits the 1st 
primary lightsthe 2nd light emitting diode that emits the 2nd primary 
lightsand the 3rd light emitting diode that emits light in the 3rd 
primary lights have been arranged at a single tierThe mixed colors of 
the 1st primary lights emitted from the 1st light emitting diode of the 
abovethe 2nd primary lights emitted from the 2nd light emitting diode of 
the aboveand the 3rd primary lights emitted from the 3rd light emitting 
diode of the above are carried outWhite light generated by a color 
mixture means generated as white lightand the above-mentioned color 
mixture meansit has a white light incidence means to enter the above- 
mentioned opening provided in the above-mentioned substrateand on the 
other handit is the thing of the above-mentioned substrate arranged so 
that an optic axis of the 1st light emitting diode of the abovean optic 
axis of the 2nd light emitting diode of the aboveand an optic axis of 
the 3rd light emitting diode of the above may become parallel to an 
outside surface of the above-mentioned case on the principal surface. 
A back light device by which it is characterized. 
[Claim 2] 

It is arranged so that it may be covered with a light reflection film 
which reflects light into which the above-mentioned reflective means is 
reverse cone typeand a tip part entered and a vertex may counter with 
the above-mentioned opening on the above-mentioned surface light means. 
The back light device according to claim 1 by which it is characterized. 
[Claim 3] 



The above-mentioned reflective means is formed with resin. 

The back light device according to claim 2 by which it is characterized. 

[Claim 4] 

The above-mentioned light reflection film is formed of silver and/or 
aluminum. 

The back light device according to claim 2 by which it is characterized. 
[Claim 5] 

A pars basilaris ossis occipitalis of the above-mentioned reflective 
means and the above-mentioned surface light means are really formed. 
The back light device according to claim 2 by which it is characterized. 
[Claim 6] 

The above-mentioned surface light means is a diffusion sheet which 
equalizes intensity distribution within a field of light which entered. 
The back light device according to claim 1 by which it is characterized. 
[Claim 7] 

The 1st light reflector that has a light reflection surface in which the 
1st primary lights of the above to which a color mixture means with 
which the above-mentioned white light emission gunner stage is equipped 
is emitted via the 1st lens of the above are reflected 
The 1st beam splitter plate that has the 1st wavelength selection 
penetration reflector that reflects the 2nd primary lights of the above 
that penetrate the 1st primary lights of the above reflected in a light 
reflection surface which the 1st light reflector of the above hasand are 
emitted via the 2nd lens of the above 

The 1st primary lights of the above and the 2nd primary lights of the 
above which are emitted via a beam splitter plate of the above 1st are 
reflectedlt has the 2nd beam splitter plate that has the 2nd wavelength 
selection penetration reflector that penetrates the 3rd primary lights 
emitted via the 3rd lens of the abovecarries out the mixed colors of the 
1st primary lights of the abovethe 2nd primary lights of the aboveand 
the 3rd primary lights of the aboveand is made into white light. 
The back light device according to claim 1 by which it is characterized. 
[Claim 8] 

The 1st lens that the above-mentioned white light emission gunner stage 
makes sending light contained in the 1st primary lights emitted from the 
1st light emitting diode of the above refractedand is made into a 
parallel beam 

The 2nd lens that sending light contained in the 2nd primary lights 
emitted from the 2nd light emitting diode of the above is made 
refractedand is made into a parallel beam 

It has the 3rd lens that sending light contained in the 3rd primary 



lights emitted from the 3rd light emitting diode of the above is made 
refractedand is made into a parallel beam. 

The back light device according to claim 1 by which it is characterized. 
[Claim 9] 

The 1st lens of the abovethe 2nd lens of the aboveand the 3rd lens of 
the above are Fresnel lenses. 

The back light device according to claim 8 by which it is characterized. 
[Claim 10] 

The 1st lens of the abovethe 2nd lens of the aboveand the 3rd lens of 
the above are condensers of a surface of a sphere or an aspheric 
surfacerespectively. 

The back light device according to claim 8 by which it is characterized. 
[Claim 11] 

It is a liquid crystal display which consists of a transmission type 
liquid crystal panel and a back light device whichon the other 
handilluminates this liquid crystal panel from the principal surface 
side 

A substrate with which two or more openings are provided in the above- 
mentioned back light device 

White light emission gunner stage which emits white light which enters 
into the above-mentioned opening of the above-mentioned substrate which 
are arranged on the principal surface on the other handand is provided 
in the above-mentioned substrate corresponding to the above-mentioned 
opening [ two or more ] 

A plate-like surface light means to which surface light of the white 
light which entered into the above-mentioned opening which counters with 
the another side principal surface of the above-mentioned substrateis 
arrangedand is provided in the above-mentioned substrate is carried out 
On an opposed face with the above— mentioned substrate of the above- 
mentioned surface light meansit counters with each of the above- 
mentioned opening provided in the above-mentioned substrateand is 
arrangedand white light which entered from the above-mentioned incident 
port is reflectedand a field inserted into the above-mentioned substrate 
and the above-mentioned surface light means is equipped with two or more 
reflective means which carry out a light guide 

A light source group by which the 1st light emitting diode with which 
the above-mentioned white light emission gunner stage emits the 1st 
primary lightsthe 2nd light emitting diode that emits the 2nd primary 
lightsand the 3rd light emitting diode that emits light in the 3rd 
primary lights have been arranged at a single tierThe mixed colors of 
the 1st primary lights emitted from the 1st light emitting diode of the 



abovethe 2nd primary lights emitted from the 2nd light emitting diode of 
the aboveand the 3rd primary lights emitted from the 3rd light emitting 
diode of the above are carried outWhite light generated by a color 
mixture means generated as white lightand the above-mentioned color 
mixture meanslt has a white light incidence means to enter an opening 
provided in the above-mentioned substrateand on the other handit is the 
thing of the above-mentioned substrate arranged so that an optic axis of 
the 1st light emitting diode of the abovean optic axis of the 2nd light 
emitting diode of the aboveand an optic axis of the 3rd light emitting 
diode of the above may become parallel to an outside surface of the 
above-mentioned case on the principal surface. 
A liquid crystal display by which it is characterized. 
[Claim 12] 

It is arranged so that it may counter with the above-mentioned opening 
by which it is covered with a light reflection film in which the above- 
mentioned reflective means is reverse cone typeand a tip part reflects 
lightand a vertex was provided on the above-mentioned surface light 
means at the above-mentioned substrate. 

The liquid crystal display according to claim 11 by which it is 

characterized. 

[Claim 13] 

The above-mentioned reflective means is formed with resin. 

The liquid crystal display according to claim 12 by which it is 

characterized. 

[Claim 14] 

The above-mentioned light reflection film is formed of silver and/or 
aluminum. 

The liquid crystal display according to claim 12 by which it is 

characterized. 

[Claim 15] 

A pars basilaris ossis occipitalis of the above-mentioned reflective 
means and the above-mentioned surface light means are really formed. 
The liquid crystal display according to claim 12 by which it is 
characterized. 
[Claim 16] 

The above-mentioned surface light means is a diffusion sheet which 
equalizes intensity distribution within a field of light which entered. 
The liquid crystal display according to claim 11 by which it is 
characterized. 
[Claim 17] 

The 1st light reflector that has a light reflection surface in which the 



1st primary lights of the above to which a color mixture means with 
which the above-mentioned white light emission gunner stage was equipped 
is emitted via the 1st lens of the above are reflected 
The 1st beam splitter plate that has the 1st wavelength selection 
penetration reflector that reflects the 2nd primary lights of the above 
that penetrate the 1st primary lights of the above reflected in a light 
reflection surface which the 1st light reflector of the above hasand are 
emitted via the 2nd lens of the above 

The 1st primary lights of the above and the 2nd primary lights of the 
above which are emitted via a beam splitter plate of the above 1st are 
reflectedlt has the 2nd beam splitter plate that has the 2nd wavelength 
selection penetration reflector that penetrates the 3rd primary lights 
emitted via the 3rd lens of the abovecarries out the mixed colors of the 
1st primary lights of the abovethe 2nd primary lights of the aboveand 
the 3rd primary lights of the aboveand is made into white light. 
The liquid crystal display according to claim 11 by which it is 
characterized. 
[Claim 18] 

The 1st lens that the above-mentioned white light emission gunner stage 
makes sending light contained in the 1st primary lights emitted from the 
1st light emitting diode of the above refractedand is made into a 
parallel beam 

The 2nd lens that sending light contained in the 2nd primary lights 
emitted from the 2nd light emitting diode of the above is made 
refractedand is made into a parallel beam 

It has the 3rd lens that sending light contained in the 3rd primary 
lights emitted from the 3rd diode of the above is made refractedand is 
made into a parallel beam. 

The liquid crystal display according to claim 11 by which it is 

characterized. 

[Claim 19] 

The 1st lens of the abovethe 2nd lens of the aboveand the 3rd lens of 
the above are Fresnel lenses. 

The liquid crystal display according to claim 18 by which it is 

characterized. 

[Claim 20] 

The 1st lens of the abovethe 2nd lens of the aboveand the 3rd lens of 
the above are condensers of a surface of a sphere or an aspheric 
surfacerespectively. 

The liquid crystal display according to claim 18 by which it is 



characterized. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

About a back light device and a liquid crystal displayin detailthis 
invention illuminates a liquid crystal panel with the back light device 
which uses a light emitting diodeand the back light device which uses a 
light emitting diodeand relates to the liquid crystal display which 
projects the picture currently displayed on the liquid crystal panel. 
[Background of the Invention] 
[0002] 

In the liquid crystal displaya liquid crystal panel is illuminated at 
the back of the liquid crystal panel which displays a picture from the 
backand it is equipped with the back light device which projects vividly 
the picture currently displayed on the liquid crystal panel. A back 
light device carries out surface light of the light emitted from the 
light source with a diffusion sheet etc. and illuminates the whole liquid 
crystal panel surface. 
[0003] 

A fluorescent tubeLED (light emitting diode; Light Emitting Diode) etc. 
are used for a light source. LED is used for the light source of the 
back light device which illuminates the liquid crystal panel of the 
small screen especially carried in small electronic equipmentsuch as PDA 
(Personal Digital Assistants) and a digital camerain many cases. 
[0004] 

To the light source of the back light device which illuminates the 
liquid crystal panel of a big screen carried in large-sized electronic 
equipmentsuch as PC (Personal Computer) and a television receiver. 
Fluorescent tubessuch as a cold cathode fluorescent lamp (Cold Cathode 
Fluorescent Lamp) are used. Howeversince mercury is useda cold cathode 
fluorescent lamp has a possibility of having an adverse effect on 
environment — for examplewhen destroyedmercury will flow out. 
[0005] 

Thenusing LED also for the light source of the back light device which 
illuminates the liquid crystal panel of a big screen carried in large- 
sized electronic equipment is proposed. 
[0006] 



It is required that a back light device should emit white light and a 
liquid crystal panel should be illuminated. Howeveral though white light 
has been acquired because the white LED which emits white light applies 
a fluorescent substance to blue LEDluminous efficiency is dramatically 
inferior with about 1 / six to 1/10 as compared with the cold cathode 
tube lamp. Thereforeit is difficult to use for the light source of the 
back light device which illuminates the liquid crystal panel of a big 
screen of an easy thing to use LED for the light source of the back 
light device which illuminates the liquid crystal panel of a small 
screen. 
[0007] 

ThenLED which emits lightrespectively in the red lightgreen lightand 
blue glow which are the three primary colors of light is used for a 
light sourceand the technique of generating white light is proposed by 
carrying out the mixed colors of the red light and green light which 
were emitted from each LEDand the blue glow. LED which emits light in 
red lightgreen lightand blue glowrespect ively by using it for a light 
source a back light devicelt becomes as compared with the case where 
white LED is usedcan control decline in luminous eff iciencyand possible 
to emit the white light [ luminosity is enoughand color purity is 
highand ] which can project skillfully the picture displayed on the 
liquid crystal panel. 
[0008] 

By the waya direct bottom part back light device which a light source 
counters the back of a liquid crystal paneland is formed in the back 
light devicea liquid crystal panel — abbreviated — it has the light 
source provided in the side of the plate-like light guide plate which is 
an equivalent size and is formed in the back side of a liquid crystal 
paneland the light guide platethe light guide of the light emitted from 
the light source is carried out with a light guide plateand there is a 
light guide type back light device which carries out surface light to 
the liquid crystal panel of a light guide plate from the field which 
countered. A direct bottom part back light device has the good 
utilization efficiency of the light emitted as compared with the light 
guide type back light device. Thereforethe direct bottom part back light 
device using LED which emits light in red lightgreen lightand blue 
glowrespectively is proposed. 
[0009] 

If it explains concretelyas shown in drawing 14 the back light device 300 
of the direct bottom part using LED is formed on the one side principal 
surface 301a of the reflective sheet 301 and the reflective sheet 301. 



Red LED302Rgreen LED302Gand the blue LED 302B are provided with the 
light source part 303-1 alternately arranged along with the single tier 
- 303-mand the diffusion sheet 304 of the reflective sheet 301 countered 
and provided in the principal surface 301a on the other hand. 
In the following explanationwhen it is not necessary to distingui shred 
LED302Rgreen LED302Gand the blue LED 302B are called LED302. The light 
source part 303-1 - 303-m are called light source part 303. 
[0010] 

In this back light device 300red lightgreen lightand blue glow are first 
emittedrespectively from red LED302R with which the light source part 
303 was equippedgreen LED302Gand the blue LED 302B. While the diffusion 
sheet 304 runs in the direction establishedthe mixed colors of the red 
lightgreen lightand blue glow which were emitted from each LED302 are 
carried out automaticallyand they are made into white lightand they 
enter into the diffusion sheet 304. 
[0011] 

Since the light which entered into the diffusion sheet 304 has 
dispersion in the amount distribution of field intrinsic lightafter 
being equalized with the diffusion sheet 304it is emitted from the whole 
surface (henceforth surface light) and illuminates a liquid crystal panel. 
[0012] 

[Patent documents 1] JP7-301714A 

[Description of the Invention] 

[Problem (s) to be Solved by the Invention] 

[0013] 

Howeverthe red lightgreen lightand blue glow which were emitted from 
each LED302In order to carry out mixed colors automaticallyto be 
considered as white light and to carry out surface light from the 
diffusion sheet 304going on in the direction of the diffusion sheet 
304The red lightgreen lightand blue glow which were emitted from each 
LED302 will need to continue and spread in the whole parallel surface 
over the diffusion sheet 304 in the back light device 300respectively. 
The red lightgreen lightand blue glow which were emitted from each 
LED302 need to advance the distance shown in [ Dl ] a figure at the 
shortest in the example which needs to advance a predetermined distance 
by the time it continues and spreads in the whole parallel surface over 
the diffusion sheet 304respect ivelyfor exampleis shown in drawing 15 . 
[0014] 

When the advancing distance of the red light emitted from each 
LED302green lightand blue glow is insufficient (i.e. when advancing 
distance is less than a predetermined distance) the field through which 



either does not pass among red lightgreen lightand blue glow produces. 
For exampleas shown in [ D2 ] drawing 15 when the distance in which the 
light emitted from each LED302 advanced is less than a predetermined 
distancethe field through which green light other than the field through 
which red light does not pass as shown in R2 and R3 does not passand the 
field through which blue glow does not pass produce among [ Rl ] drawing 
15 . Since it is necessary to carry out the mixed colors of red 
lightgreen lightand all the blue glow in order to generate white 
lightbeyond in the distance shown by Dlthe light emitted from each 
LED302 will need to advance in the example shown in drawing 15 . 
[0015] 

Red lightgreen lightand blue glow become uneven [ intensity ] when 
continuing all over the parallel surface over the diffusion sheet 304and 
having spread (i. e. also when beyond a predetermined distance is going 
on) and advancing distance is short. For examplewhen the advancing 
distance of the red light emitted from each LED302green lightand blue 
glow is Dl. As shown in the inside Bl of drawing 15 and B-2the field 
through which only the blue glow emitted from the one blue LED 302B has 
passedand the field with which the blue glow emitted from the two blue 
LED 302B as shown in [ B3 ] drawing 15 has lapped producebut blue 
luminous intensities differ by Bland B~2 and B3. Specifically as 
compared with the light which passes Bl and B~2the quantity of light 
which passes B3 of blue glow increases. In order to reduce such 
heterogeneityit is necessary to lengthen enough advancing distance of 
the light emitted from each LED302. 
[0016] 

Thereforeit will be necessary to make the interval of the reflective 
sheet 301 and the diffusion sheet 304i. e. thicknessincrease in the direct 
bottom part back light device 300. Thickness will come out of the liquid 
crystal display which attached such a direct bottom part back light 
device 300 dramatically. 
[0017] 

The purpose of this invention is as follows. 

It is proposed in view of the conventional actual condition that it 
explained abovethe light emitting diode which emits the 1st primary 
lights to a light sourcethe light emitting diode which emits the 2nd 
primary lightsand the light emitting diode which emits the 3rd primary 
lights are usedand it is a direct bottom partand has a thin shape. 
Provide a direct bottom part back light device with color unevenness or 
brightness unevenness able to carry out surface light of little white 
lightand the liquid crystal display in which it had this back light 



device. 



[Means for Solving the Problem] 
[0018] 

A substrate with which two or more openings are provided in a back light 
device concerning this inventionA white light emission gunner stage 
which emits white light which enters into the above-mentioned opening of 
the above-mentioned substrate which are arranged on the principal 
surface on the other handand is provided in the above-mentioned 
substrate corresponding to the above-mentioned opening [ two or more ] A 
plate-like surface light means to which surface light of the white light 
which entered into the above-mentioned opening which counters with the 
another side principal surface of the above-mentioned substrateis 
arrangedand is provided in the above-mentioned substrate is carried 
outOn an opposed face with the above-mentioned substrate of the above- 
mentioned surface light meanscounter with each of the above-mentioned 
opening provided in the above-mentioned substrateit is providedand white 
light which entered from the above-mentioned incident port is 
ref lectedEquip a field inserted into the above-mentioned substrate and 
the above-mentioned surface light means with two or more reflective 
means which carry out a light guideand the above-mentioned white light 
emission gunner stageA light source group by which the 1st light 
emitting diode that emits the 1st primary lightsthe 2nd light emitting 
diode that emits the 2nd primary lightsand the 3rd light emitting diode 
that emits light in the 3rd primary lights have been arranged at a 
single tierWhite light generated by a color mixture means which carries 
out the mixed colors of the 1st primary lights emitted from the 1st 
light emitting diode of the abovethe 2nd primary lights emitted from the 
2nd light emitting diode of the aboveand the 3rd primary lights emitted 
from the 3rd light emitting diode of the aboveand is generated as white 
lightand the above-mentioned color mixture meanslt has a white light 
incidence means to enter the above-mentioned opening provided in the 
above-mentioned substrateit is characterized by a thing of the above- 
mentioned substrate arranged on the other hand so that an optic axis of 
the 1st light emitting diode of the abovean optic axis of the 2nd light 
emitting diode of the aboveand an optic axis of the 3rd light emitting 
diode of the above may become parallel to an outside surface of the 
above-mentioned case on the principal surface. 
[0019] 

A substrate with which a liquid crystal display concerning this 
invention is a liquid crystal display which consists of a transmission 



type liquid crystal panel and a back light device whichon the other 
handilluminates this liquid crystal panel from the principal surface 
sideandas for the above-mentioned back light devicetwo or more openings 
are providedA white light emission gunner stage which emits white light 
which enters into the above-mentioned opening of the above-mentioned 
substrate which are arranged on the principal surface on the other 
handand is provided in the above-mentioned substrate corresponding to 
the above-mentioned opening[ two or more ] A plate-like surface light 
means to which surface light of the white light which entered into the 
above-mentioned opening which counters with the another side principal 
surface of the above-mentioned substrateis arrangedand is provided in 
the above-mentioned substrate is carried outOn an opposed face with the 
above-mentioned substrate of the above-mentioned surface light 
meanscounter with each of the above-mentioned opening provided in the 
above-mentioned substrateit is arrangedand white light which entered 
from the above-mentioned incident port is ref lectedEquip a field 
inserted into the above-mentioned substrate and the above-mentioned 
surface light means with two or more reflective means which carry out a 
light guideand the above-mentioned white light emission gunner stageA 
light source group by which the 1st light emitting diode that emits the 
1st primary lightsthe 2nd light emitting diode that emits the 2nd 
primary lightsand the 3rd light emitting diode that emits light in the 
3rd primary lights have been arranged at a single tierThe 1st primary 
lights emitted from the 1st light emitting diode of the abovethe 2nd 
primary lights emitted from the 2nd light emitting diode of the aboveAnd 
the mixed colors of the 3rd primary lights emitted from the 3rd light 
emitting diode of the above are carried outWhite light generated by a 
color mixture means generated as white lightand the above-mentioned 
color mixture meansHave a white light incidence means to enter an 
opening provided in the above-mentioned substrateandon the other handthe 
above-mentioned substrate on the principal surfaceAn optic axis of the 
1st light emitting diode of the abovean optic axis of the 2nd light 
emitting diode of the aboveand an optic axis of the 3rd light emitting 
diode of the above are arranged so that it may become parallel to an 
outside surface of the above-mentioned case. 
[Effect of the Invention] 
[0020] 

The white light acquired from the white light emission gunner stage by 
carrying out the mixed colors of the 1st primary lights2nd primary 
lightsand 3rd primary lights that were emitted by the light emitting 
diode is emittedand the back light device concerning this invention 



enters into an inside from an opening. Thereforeit becomes possible for 
it to become unnecessary to secure the space for carrying out the mixed 
colors of the 1st primary lights2nd primary lightsand 3rd primary lights 
that were emitted from the light emitting diodeand to make thickness 
thin. The white light which enters into an inside from an opening and is 
emitted via a surface light meansSince it is obtained by carrying out 
the mixed colors of the 1st primary lights2nd primary lightsand 3rd 
primary lightsthe white light emitted from a back light device becomes 
what has luminosity being enoughhigh color purity and possible 
projecting skillfully the picture displayed on the liquid crystal panel. 
[0021] 

The reflective means is formed in the opening of the another side 
principal surface of a surface light meansand the position which, 
countersrespectivelythe back light device concerning this invention runs 
the inside of a back light device by the white light which entered from 
the opening being reflected by a reflective meansand diffusion of white 
light is fully performed. Thereforeit becomes possible for it to become 
unnecessary to secure the space for diffusing white lightand to make 
thickness thin. The white light emitted from a back light device is 
fully diffusedand becomes what has the uniform luminance distribution 
within a field. 
[0022] 

The back light device and liquid crystal display concerning this 
invention are provided so that the white light emission gunner stage may 
become parallel [ the optic axis of three light emitting diodes with 
which the white light emission gunner stage is equipped along with the 
single tier on the another side principal surface of a substrate ] to 
the substrate principal surface and a light guide means and an opening 
may counter. Thereforethe thickness which increases by the white light 
emission gunner stage being provided on the another side principal 
surface of a substrate becomes almost the same as the thickness of the 
white light emission gunner stage. Thereforeeven if the white light 
emission gunner stage is provided in the back light device concerning 
this inventionthickness increases only a part for the width of a light 
emitting diode. That isit will become a thin shapewithout thickness 
almost increasingeven if the white light emission gunner stage is 
provided. 
[0023] 

Thereforethe back light device concerning this inventionlt is the direct 
bottom part which used as the light source the 1st light emitting diode 
that emits the 1st primary lightsthe 2nd light emitting diode that emits 



the 2nd primary lightsand the 3rd light emitting diode that emits the 
3rd primary lightsand white light with uniform luminance distribution 
within a field with enough luminosity and high color purity is 
emittedand it will become a thin shape. Since the light emitting diode 
is being used for the back light device concerning this invention as a 
light sourceit becomes what has a few adverse effect which safety has on 
environment highly. 
[0024] 

A liquid crystal panel is illuminated by the back light device of a 
direct bottom part with a thin shape which emits white light with 
luminosity enough [ the liquid crystal display concerning this 
invention ] produced by carrying out the mixed colors of the 1st primary 
lights2nd primary lightsand 3rd primary lightsand high color purity. 
[0025] 

Thereforethe liquid crystal display concerning this invention becomes 
what has possible projecting skillfully the picture which has a thin 
shape and was displayed on the display panel. Since it has the back 
light device with which the light emitting diode was used as a light 
sourcethe liquid crystal display concerning this invention becomes what 
has an adverse effect high safety and few to environment. 
[Best Mode of Carrying Out the Invention] 
[0026] 

Hereafterthe best gestalt for carrying out this invention is explained 

in detailref erring to drawings. 

[0027] 

This invention is applied to the color liquid crystal display 100 of the 
back light method of composition as shownfor example in drawing 1 . Let 
the color liquid crystal display 100 be the size of 23 inchesfor example. 
[0028] 

The color liquid crystal display 100 is provided with the following. 
The transmission type color liquid crystal panel 10. 

The back light device 20 of the color liquid crystal panel 10 formed in 
the principal surface side (henceforth the back side) on the other hand. 
A user looks at the image projected on the color liquid crystal panel 10 
from the another side principal surface side (henceforth the surface 
side) . 
[0029] 

The color liquid crystal panel 10 carries out the placed opposite of the 
TFT substrate 11 and counter electrode substrate 12 of each other which 
are two transparent substratessuch as glassand is considered as the 
composition which formed the liquid crystal layer 13 by which the 



TSUISUTEDDO pneumatic liquid crystal was enclosed with the gap. 
[0030] 

The signal wire 14 and the scanning line 15 which have been arranged at 
matrix form are formed in TFT substrate 11. The thin film transistor 16 
as a switching element arranged on the intersection of the signal wire 
14 and the scanning line 15 and the picture element electrode 17 are 
formed in TFT substrate 11. The thin film transistor 16 is chosen one by 
one by the scanning line 15and it writes the video signal supplied from 
the signal wire 14 in the corresponding picture element electrode 17. 
[0031] 

On the other handthe counterelectrode 18 and the light filter 19 are 
formed in the internal surface of the counter electrode substrate 12. 
The side by which TFT substrate 11 is arranged is carried out the back 
sideandas for the color liquid crystal panel lOthe side by which the 
counter electrode substrate 12 is arranged is carried out the surface 
side. 
[0032] 

In this color liquid crystal display lOOdesired full color graphic 
display is obtained by inserting the color liquid crystal panel 10 of 
composition of having explained above with the two polarizing plates 25 
and 26and carrying out an active matrix drivenwhere white light is 
illuminated from the back side by the back light device 20. About the 
back light device 20details are mentioned later. 
[0033] 

This color liquid crystal display 100 is driven by the drive circuit 200 
which shows the electric block configuration shownfor example in drawing 
2. 

[0034] 

The power supply section 110 to which the drive circuit 200 supplies the 
driving source of the color liquid crystal panel 10 or the back light 
device 20The X driver circuit 120 and the Y driver circuit 130 which 
drive the color liquid crystal panel lOThe video signal from the outside 
is provided with the RGB process treatment part 150 supplied via the 
input terminal 140the video memory 160 and the control section 170 which 
were connected to this RGB process treatment part 150and the back light 
drive control section 180 grade which carries out drive controlling of 
the back light device 20. 
[0035] 

In this drive circuit 200the video signal inputted via the input 
terminal 140While signal processingsuch as chroma processingis made by 
the RGB process treatment part 150being further changed into a RGB 



separate signal suitable for the drive of the color liquid crystal panel 
10 from a composite signal and supplying the control section 170The X 
driver circuit 120 is supplied via the video memory 160. The control 
section 170 controls the X driver circuit 120 and the Y driver circuit 
130 by predetermined timing according to a RGB separate signalBy driving 
the color liquid crystal panel 10 by the RGB separate signal supplied to 
the X driver circuit 120 via the video memory 160the image according to 
a RGB separate signal is displayed. 
[0036] 

Belowthe back light device 20 is explained. 
[0037] 

As shown in drawing 3 the back light device 20 which applied this 
invention is provided with the following. 

Two or more opening 40-140-2 — the reflective sheet 41 in which 40-n 
(henceforth [ when it is not necessary to distinguish ] the opening 40) 
was continued and provided in the whole surface. 

The diffusion sheet 42 which counters with the reflective sheet 41 and 
is arranged. 

The frame 43 holding the reflective sheet 41 and the diffusion sheet 42. 
[0038] 

As shown in drawing 4 and drawing 5 the back light device 20 The 
reflective sheet 410n the diffusion sheet 42 and the principal surface 
(henceforth the principal surface on the other hand) 41a of the way 
which has not counteredlt is provided corresponding to each opening 
40and has light source cell 50-150-2 which emits the white light which 
enters into the inside of the back light device 20 concerned from the 
opening 40 — 50~n (henceforth [ when it is not necessary to distinguish ] 
the light source cell 50). 
[0039] 

On the other handthe back light device 20 as the reflective sheet 41 of 
the diffusion sheet 42 on the principal surface 42alt has each opening 
40-140-2 — reflecting member 70-170-2 which are countered and provided 
in 40-n — 70~n (henceforth [ when it is not necessary to distinguish ] 
the reflecting member 70). 
[0040] 

The back light device 20 is arranged so that the diffusion sheet 42 may 
counter with the color liquid crystal panel lOit emits the white light 
emitted from the light source cell 50 from the diffusion sheet 42and 
illuminates the color liquid crystal panel 10. 
[0041] 



The reflective sheet 41 reflects the light which does not advance in the 
direction by which the diffusion sheet 42 is arranged among the white 
light which was emitted from the light source cell 50 and entered from 
the opening 40and it is made to go on in the direction by which the 
diffusion sheet 42 is arranged. In this embodimentthe whole is covered 
and the 34 openings 40 are formed in the reflective sheet 41. 
[0042] 

The diffusion sheet 42 equalizes the intensity distribution within a 
field of the white light which enteredand is made to emit it from the 
whole field (henceforth surface light). 
[0043] 

The light source cell 50 emits the white light acquired by carrying out 
the mixed colors of red lightgreen lightand the blue glow. The back 
light device 20 illuminates the color liquid crystal panel 10 according 
to the white light emitted from the light source cell 50. The white 
light emitted from the light source cell 50 enters in the back light 
device 20 from the opening 40. The light source cell 50 is formed on the 
one side principal surface 41a of the reflective sheet 41 according to 
the position in which the opening 40 is formed. That isin this 
embodimentthe light source cell 50 is formed on [ 34 ] the one side 
principal surface 41a of the reflective sheet 41. 
[0044] 

The light source cell 50 is provided with the following. 
LED group 52 by which the blue LED 51B which emits red LED (Light 
Emitting Diode; light emitting diode) 51R which emits red lightgreen 
LED51G which emit green lightand blue glow as shown in drawing 6 is 
arranged in order at the single tier. 

Fresnel lens 53R for red lightFresnel lens 53G for green lightFresnel 
lens 53B for blue glow which were provided in the red LEDSlRgreen 
LEDSlGand light emitting surface side of the blue LED 51Brespectively. 

[0045] 

In the following explanationwhen it is not necessary to dist inguishred 
LED51Rgreen LED51Gand the blue LED 51B are named genericallyand it is 
called LED51. Fresnel lens 53R for red lightFresnel lens 53G for green 
lightand Fresnel lens 53B for blue glow are named genericallyand it is 
called Fresnel lens 53. 
[0046] 

The light source cell 50 is provided with the following. 

The 1st double sided reflecting mirror 54 provided between Fresnel lens 

53R for red lightand Fresnel lens 53G for green light. 



The 2nd double sided reflecting mirror 55 provided between Fresnel lens 
53G for green lightand Fresnel lens 53B for blue glow. 
The 1st reflective mirror 56 provided in the side of Fresnel lens 53R 
for red light in parallel to the 1st double sided reflecting mirror 54. 
The 2nd reflective mirror 57 provided in the side of Fresnel lens 53B 
for blue glow in parallel to the 2nd double sided reflecting mirror 55. 

[0047] 

The 3rd reflective mirror 58 by which the light source cell 50 is formed 
in the light emitting surface side of Fresnel lens 53R for red lightThe 
1st beam splitter 59 provided in the light emitting surface side of 
Fresnel lens 53G for green lightlt has the mixed-colors part 62 which 
has the 4th reflective mirror 61 provided in contact with one end of the 
2nd beam splitter 60 provided in the light emitting surface side of 
Fresnel lens 53B for blue glowand the 3rd reflective mirror 58and one 
end of the 1st beam splitter 59. 
[0048] 

The light source cell 50 is provided with the 5th reflective mirror 63 
provided in the light emitting surface side of the 2nd beam splitter 60. 
[0049] 

Fresnel lens 53R for red light makes the sending light contained in the 
red light emitted from red LED51R refractedis emitted as a parallel 
beamand is entered in the 3rd reflective mirror 58. Fresnel lens 53G for 
green light makes the sending light contained in the green light emitted 
from green LED51G refractedis emitted as a parallel beamand is entered 
in the 1st beam splitter 59. Fresnel lens 53B for blue glow makes the 
sending light contained in the blue glow emitted from the blue LED 51B 
refractedis emitted as a parallel beamand is entered in the 2nd beam 
splitter 60. 
[0050] 

By making into a parallel beam light emitted from each LED51 using 
Fresnel lens 53Red LED51Rgreen LED51Gthe optic axes LRLGand LB of the 
blue LED 51B (hereaf terwhen it is not necessary to distinguish) It is 
called the optic axis L. When it is considered as 0 degreethe light 
which advances in the direction which was emitted from LED51 and shifted 
from the optic axis L 80 degrees is incorporatedand it becomes possible 
to make it enter into the mixed-colors part 62. Since Fresnel lens 53 
can be created by carrying out injection molding of the resinsuch as 
polycarbonateit becomes possible by using Fresnel lens 53 to lower the 
cost concerning the light source cell 50. 
[0051] 



Both principal planes are used as the reflective mirrorand the 1st and 
2nd double sided reflecting mirrors 54 and 55 reflect the light into 
which both principal planes entered. As for the 1st double sided 
reflecting mirror 54on the other handthe principal surface has countered 
with red LED51Rand the another side principal surface has countered with 
green LED51G. When the red light emitted from Fresnel lens 53R for red 
light enters into the principal surface on the other handthe 1st double 
sided reflecting mirror 54When the red light which entered is 
reflectedthe 3rd reflective mirror 58 is entered and the green light 
emitted from Fresnel lens 53G for green light enters into the another 
side principal surfacethe green light which entered is reflected and it 
is made to enter into the 1st beam splitter 59. 
[0052] 

As for the 2nd double sided reflecting mirror 55on the other handthe 
principal surface has countered with green LED51Gand the another side 
principal surface has countered with the blue LED 51B. When the green 
light emitted from Fresnel lens 53G for green light enters into the 
principal surface on the other handthe 2nd double sided reflecting 
mirror 55When reflect the green light which enteredit is made to enter 
into the 1st beam splitter 59 and the blue glow emitted from Fresnel 
lens 53B for blue glow enters into the another side principal surfacethe 
blue glow which entered is reflected and it is made to enter into the 
2nd beam splitter 60. 
[0053] 

When it counters with red LED51Rand is arranged and the red light of the 
1st double sided reflecting mirror 54 emitted from Fresnel lens 53R for 
red light like the principal surface on the other hand entersthe 1st 
reflective mirror 56 reflects the red light which enteredand is entered 
in the 3rd reflective mirror 58. 
[0054] 

The 2nd reflective mirror 57 counters with the blue LED 51Band is 
arrangedWhen the blue glow emitted from Fresnel lens 53B for blue glow 
enters like the another side principal surface of the 2nd double sided 
reflecting mirror 55the blue glow which entered is reflected and it is 
made to enter into the 2nd beam splitter 60. 
[0055] 

The mixed-colors part 62 carries out the mixed colors of the red 
lightgreen lightand blue glow which were emitted from each LED51 which 
constitutes LED group 52and generates white light. 
[0056] 

The 3rd reflective mirror 58 with which the mixed-colors part 62 is 



equipped is formed so that it may become an angle of 45 degrees to 
optic-axis LR of red LED51R. It is provided so that one end may contact 
the 4th reflective mirror 61 and the end of another side may contact the 
1st reflective mirror 56. The red light emitted via Fresnel lens 53R for 
red light and the red light of the 1st reflective mirror 56 and the 1st 
double sided reflecting mirror 54 reflected by the principal surface on 
the other hand entermakes the red light which entered refractedand 
carries out the light guide of the 3rd reflective mirror 58 to the 1st 
beam splitter 59. 
[0057] 

The inside of the red light to which the 4th reflective mirror 61 was 
emitted from Fresnel lens 53R for red lightlt is emitted with an 
emission tendency without becoming a parallel beamand the red light which 
did not enter into the 3rd reflective mirror 58 entersref lects the red 
light which enteredand makes it enter into the another side principal 
surface of the 1st beam splitter 59. 
[0058] 

The 1st beam splitter 59 is formed so that it may become an angle of 45 
degrees to the optic axis LG of green LED51G and may become parallel to 
the 3rd reflective mirror 58. It is provided so that one end may contact 
the 4th reflective mirror 61 and the end of another side may contact the 
1st double sided reflecting mirror 54. On the other handthe green light 
to which the 1st beam splitter 59 was emitted via Fresnel lens 53G for 
green lightand the another side principal surface of the 1st double 
sided reflecting mirror 54 and the green light of the 2nd double sided 
reflecting mirror 55 reflected by the principal surface on the other 
hand enter into the principal surface. The red light reflected by the 
3rd reflective mirror 58 and the 4th reflective mirror 61 enters into 
the another side principal surface. By penetrating the red light which 
reflected the green light which entered into the principal surface on 
the other handand entered into the another side principal surfacethe 1st 
beam splitter 59 carries out the mixed colors of red light and the green 
lightgenerates yellow lightand carries out a light guide to the 2nd beam 
splitter 60. 
[0059] 

The 2nd beam splitter 60 is formed so that it may become an angle of 45 
degrees to the optic axis LB of the blue LED 51B and may become parallel 
to the 3rd reflective mirror 58 and 1st beam splitter 59. It is provided 
so that one end may contact the 2nd reflective mirror 67 and the end of 
another side may contact the 2nd double sided reflecting mirror 55. On 
the other handthe blue glow to which the 2nd beam splitter 60 was 



emitted via Fresnel lens 53B for blue glowand the blue glow of the 
another side principal surface of the 2nd double sided reflecting mirror 
54 and the 2nd reflective mirror 55 reflected by the principal surface 
on the other hand enter into the principal surface. The light by which 
the light guide was carried out from the 2nd beam splitter 60 enters 
into the another side principal surface. The 2nd beam splitter 60 is 
reflecting the light which entered into the another side principal 
surfacecarries out the mixed colors of red lightgreen lightand the blue 
glowand generates and emits white light while it penetrates the blue 
glow which entered into the principal surface on the other hand. 
[0060] 

As explained abovethe mixed-colors part 62 generates and emits white 
lightwhen the 2nd beam splitter 60 carries out the mixed colors of 
yellow light and the blue glowafter the 1st beam splitter 59 carries out 
the mixed colors of red light and the green light and generates yellow 
light. 
[0061] 

As shown in drawing 7 the 5th reflective mirror 63 is arranged so that it 
may become 45 degrees to the optic axis LB of the blue LED 53Band the 
both side surfaces 52a and 52b of the cross direction of LED group 52. 
About 90 degrees of white light emitted from the 2nd beam splitter 60 
are made refracted to the optic axis LB of the blue LED 53Band the both 
side surfaces 52a and 52b of the cross direction of LED group 52and the 
5th reflective mirror 63 enters it in the opening 40. 
[0062] 

In the light reflected by it by the 5th reflective mirror 63 in order 
that the light etc. of the emission tendency emitted from each Fresnel 
lens 53 might enter into the 5th reflective mirror 63The light 
[ direction / (henceforth the direction of X) / about 90-degree ] 
shifted about 18 degrees to the optic axis LB of the blue LED 53B and 
the both side surfaces 52a and 52b of the cross direction of LED group 
52 is also contained. 
[0063] 

As shown in drawing 8 the light source cell 50 explained above is formed 
on the one side principal surface 41a of the reflective, sheet 41 so that 
the 5th reflective mirror 63 and opening 40 may counteras the optic axes 
LRLGand LB of three LED51 become parallel to the reflective sheet 41 
principal surface and it is shown in drawing 7 . That isit is provided so 
that one side may contact the one side principal surface 41a of the 
reflective sheet 41 among the both side surfaces 52a and 52b of the 
cross direction of LED group 52. The light source cell 50 is formed so 



that the angle of the 5th reflective mirror 63 and the reflective sheet 

41 to make may be 45 degrees. 

[0064] 

The light source cell 50 by [ of the reflective sheet 41 ] being 
provided so that the optic axes LRLGand LB of three LED51 may become 
parallel to the reflective sheet 41 principal surface and the 5th 
reflective mirror 63 and opening 41 may counter on the principal surface 
41a on the other handBy the 5th reflective mirror 63the light guide of 
the white light generated by the mixed-colors part 62 is carried outand 
it enters into the inside of the back light device 20 from the opening 
40. 

[0065] 

When the light emitted from the light source cell 50 enters into the 
inside of the back light device 20 from the opening 40the white light 
with enough luminosity and high color purity acquired by carrying out 
the mixed colors of red lightgreen lightand the blue glow enters into 
the inside of the back light device 20. Thereforesince it becomes 
unnecessary to carry out the natural mixed colors of red lightgreen 
lightand the blue glow inside the back light device 20it becomes 
possible to make thickness thin. 
[0066] 

The light source cell 50 since [ of the reflective sheet 41 ] it is 
provided so that the optic axes LRLGand LB of three LED51 may become 
parallel to the reflective sheet 41 principal surface and the 5th 
reflective mirror 63 and opening 40 may counter on the principal surface 
41a on the other handThe thickness of the back light device 20 which the 
light source cell 50 increases by the thing of the reflective sheet 41 
established on the principal surface 41a on the other hand serves as the 
almost same length as the width of the light source cell 50i. e. the width 
of LED51. Thereforethe back light device 20 serves as a thin shape. 
[0067] 

As for the size which made the 5th reflective mirror 63 project on the 
reflective sheet 41it is preferred that it is the same in the size of 
the opening 40 and abbreviation. By making the same in abbreviation the 
size which made the 5th reflective mirror 63 project on the reflective 
sheet 41and the size of the opening 40the white light reflected by the 
5th reflective mirror 63 enters into the inside of the back light device 
20 altogether mostly. 
[0068] 

Instead of Fresnel lens 53the light source cell 50 may be equipped with 
the aspheric surface lenses 64R64Gand 64B etc. as shown in a spherical 



lens and drawing 9 . When it has a spherical lens and the aspheric 
surface lenses 64R64Gand 64Bit becomes easy to avoid reflection of the 
light by an Fresnel surface. 
[0069] 

When it has a spherical lens and the aspheric surface lenses 64R64Gand 
64B instead of Fresnel lens 53as shown in drawing lO it is preferred that 
the light reflectors 65R65Gand 65B are arrangedrespectively on the side 
of red LED51Rgreen LED51Gand the blue LED 51B. 
[0070] 

A spherical lens is difficult to incorporate the light which advances in 
the direction which shifted from the optic axis L not less than 50 
degrees when the optic axis L of LED51 was 0 degreeThe aspheric surface 
lenses 64R64Gand 64B are difficult to incorporate the light which 
advances in the direction [ optic axis / L ] shifted not less than 60 
degreeswhen the optic axis L of LED51 is 0 degree. Thereforea spherical 
lens and the aspheric surface lenses 64R64Gand 64B become difficult [ it 
/ to enter in the mixed-colors part 62 efficiently the light emitted 
from LED51 ]. 
[0071] 

Howeverby arranging the light reflectors 65R65Gand 65Brespectively on 
the side of red LED51Rgreen LEDSlGand the blue LED 51BIt becomes 
possible to reflect the light which enters into neither a spherical lens 
nor the aspheric surface lenses 64R64Gand 64Bto enter a spherical lens 
and the aspheric surface lenses 64R64Gand 64Band to make it enter into 
the mixed-colors part 62. Thereforealso when the light source cell 50 is 
provided with a spherical lens or the aspheric surface lenses 64R64Gand 
64Bit becomes possible to use efficiently the light emitted from each 
LED51. 
[0072] 

When the light source cell 50 adjusts the design of the lens formed in 
the light emitting part of LED51As shown in drawing H it is good also as 
composition which enters into the mixed-colors part 62 directly by 
making into a parallel beam light emitted from each LED51 without 
forming Fresnel lens 53the aspheric surface lens 64etc. in the optical 
outgoing radiation side of LED51. By having this compositionthe mark of 
the parts which constitute the light source cell 50 are reducedand it 
becomes possible to miniaturize the light source cell 50. 
[0073] 

It returns to drawing 3 and the reflecting member 70 counters each 
opening 40and is provided on the one side principal surface 42a of the 
diffusion sheet 42. That isin this embodimentthe reflecting member 70 is 



formed on [ 34 ] the another side principal surface 42b of the diffusion 

sheet 42as shown in drawing 4 . 

[0074] 

After emitting the reflecting member 70 from the light source cell 50it 
reflects the white light which entered into the inside of the back light 
device 20 from the opening 40and it carries out a light guide to the 
field inserted into the reflective sheet 41 and the diffusion sheet 
42i. e. the inside of the back light device 20. In other wordsthe white 
light which entered from the opening 40 and was reflected by the 
reflecting member 70 advances the inside of the back light device 20. 
[0075] 

As shown in drawing 12 1et the reflecting member 70 be the cone form with 
which the leg 71 was formed in the base. The reflecting member 70 is 
formed with the acrylic resinfor example. The reflecting member 70 is 
formed on the diffusion sheet 42 by laying the leg 71 on the another 
side principal surface 42b of the diffusion sheet 42. 
[0076] 

As for the reflecting member 70the reflection film 72 is formed in the 
tip part. The white light which entered from the opening 40 is reflected 
by the reflection film 72. The reflection film 72 is formed by for 
example making aluminum and silver vapor-deposit. The reflection film 72 
is not formed in the pars basilaris ossis occipitalis 73 of the 
reflecting member 70but the white light which entered into the pars 
basilaris ossis occipitalis 73 is emitted outside via the diffusion 
sheet 42. It is reflected in the pars basilaris ossis occipitalis 73 by 
the 5th reflective mirror 63for exampleand the white light shifted about 
18 degrees to the x direction etc. enter into it. 
[0077] 

Most white light which entered from the opening 40 by forming the 
reflecting member 70 is emitted via the diffusion sheet 42after going on 
the field by which the inside of the back light device 20 was pinched 
with the reflective sheet 41 and the diffusion sheet 42. Going on the 
inside of the field across which it faced with the reflective sheet 41 
and the diffusion sheet 42it is spread and the white light emitted from 
each light source cell 50 is equalized. 
[0078] 

Thereforethe light which enters into the diffusion sheet 42 turns into 
white light by which the luminance distribution within a field was 
equalized. The diffusion sheet 42 equalizes further the luminance 
distribution within a field of the white light which enteredand emits it 
from the whole principal surface. The color liquid crystal panel 10 is 



illuminated by the light emitted from the diffusion sheet 42. 
[0079] 

As shown in drawinR 13 as for the reflecting member 70the pars basilar is 
ossis occipitalis 73 may the diffusion sheet 42 and really be formed. By 
the diffusion sheet 42 and really forming the pars basilaris ossis 
occipitalis 73it becomes possible to reduce the part mark which 
constitute the back light device 20and it becomes possible to reduce a 
manufacturing cost. 
[0080] 

The shape of the reflecting member 70 may not be an exact cone formfor 
examplethe vertex may be round or the bus line may be made into the 
curve. 
[0081] 

As explained abovethe white light acquired from the light emitting unit 
50 by carrying out the mixed colors of the red lightgreen lightand blue 
glow which were emitted from LED51 is emittedand the back light device 
20 which applied this invention enters into an inside from the opening 
40. Thereforethe back light device 20 which applied this invention 
becomes possible [ it becoming unnecessary to secure the space for 
carrying out the mixed colors of red lightgreen lightand the blue 
glowand making thickness thin ]. since the white light which enters into 
an inside from the opening 40 and is emitted from the diffusion sheet 42 
is acquired by carrying out the mixed colors of red lightgreen lightand 
the blue glowluminosity comes out enough and color purity is high — it 
becomes. 
[0082] 

In the back light device 20 which applied this invention. Since the 
reflecting member 70 is formed in the opening 40 on the another side 
principal surface 42b of the diffusion sheet 42and the position which 
countersrespectivelyafter the white light which entered from the opening 
40 advances the inside of the back light device 20 by being reflected by 
the reflecting member 70it is emitted to it via the diffusion sheet 42. 
Thereforebefore being emitted via the diffusion sheet 42diffusion of the 
white light emitted from the light source cell 50 is fully performed. 
Thereforethe back light device 20 which applied this invention becomes 
possible [ it becoming unnecessary to secure the space for diffusing 
white lightand making thickness thin ]. The light emitted from the 
diffusion sheet 42 is fully diffusedand becomes what has the uniform 
luminance distribution within a field. 
[0083] 

The back light device 20 which applied this inventionThe light emitting 



unit 50 since [ of the reflective sheet 41 ] it is provided so that the 
optic axis L of three LED51 may become parallel to the reflective sheet 
41 principal surface and the 5th reflective mirror 63 and opening 40 may 
counter on the principal surface 41a on the other handThe thickness of 
the back light device 20 which the light source cell 50 increases by the 
thing of the reflective sheet 41 established on the principal surface 
41a on the other hand serves as the almost same length as the width of 
the light source cell 50i. e. the width of LED51. Thereforeeven if the 
light source cell 50 is formedonly the amount of width of LED51 
increases the thickness of the back light device 20. That iseven if the 
light source cell 50 is formedthe thickness of the back light device 20 
hardly increases. 
[0084] 

Thereforeal though the back light device 20 which applied this invention 
is the direct bottom part which used LED51 for the light sourceit emits 
the white light by which luminosity is enoughcolor purity is highand the 
luminance distribution within a field was equalizedand will become a 
thin shape. 
[0085] 

The liquid crystal panel 10 is illuminated with a thin shape by the 
light guide type back light device 20 which emits white light with 
luminosity enough [ the liquid crystal display 100 which applied this 
invention ] produced by carrying out the mixed colors of red lightgreen 
lightand the blue glowand high color purity. Since LED51 is used as a 
light sourcethe back light device 20 which applied this invention 
becomes what has an adverse effect high safety and few to environment. 
[0086] 

Thereforethe liquid crystal display 100 which applied this invention 
becomes what has possible projecting skillfully the picture which has a 
thin shape and was displayed on the display panel 10. Since it has the 
back light device 20 with which LED51 was used as a light sourcethe 
liquid crystal display 100 which applied this invention becomes what has 
an adverse effect high safety and few to environment. 
[Brief Description of the Drawings] 
[0087] 

[Drawing l] It is a typical perspective view showing the composition of 
the liquid crystal display which applied this invention. 
[Drawing 2] It is a block diagram showing the drive circuit of the above- 
mentioned liquid crystal display. 

[Drawing 3] It is a perspective view showing the back light device which 
applied this invention. 



[Drawing 4] It is the top view which looked at the above-mentioned back 
light device from the reflective sheet side. 

[Drawing 5] It is a sectional view showing the above-mentioned back light 
device. 

[Drawing 6] It is a top view showing the light source cell with which the 
above-mentioned back light device is equipped. 

[Drawing 7] It is a mimetic diagram showing the state where the above- 
mentioned light source cell was allocated in the another side principal 
surface of a reflective sheet. 

[Drawing 8] The above-mentioned light source cell is a mimetic diagram 
showing the state where it was allocated to the reflective sheet so that 
the optic axis of a light emitting diode might become parallel to the 
reflective sheet principal surface. 

[Drawing 9] It is a top view showing the light source cell equipped with 
the aspheric surface lens. 

[Drawing 10] While having an aspheric surface lensit is a top view 
showing the light source cell in which the light reflector is formed 
between each light emitting diode. 

[Drawing 11] It is a top view showing a light source cell provided with 
the light emitting diode designed so that the lens with which the light 
emitting part was equipped might emit a parallel beam. 
[Drawing 12] It is a perspective view showing a reflecting member. 
[Drawing 13] It is a sectional view showing the reflecting member 
currently formed by uniting with a diffusion sheet. 

[Drawing 14] the conventional direct bottom part back light device which 
used the light emitting diode for the light source is shown — it is a 
notching perspective view in part. 

[Drawing 15] It is a mimetic diagram showing the optical path of the 
light emitted from the light emitting diode with which the above- 
mentioned direct bottom part back light device was equipped. 
[Description of Notations] 
[0088] 

20 A back light device41 reflective sheets42 diffusion sheetsand 50 
[ Pars basilaris ossis occipitalis ] A light source cell and 70 A 
reflecting member and 72 A reflection film and 73 
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[Drawing li lt is a typical perspective view showing the composition of 
the liquid crystal display which applied this invention. 
[Drawing 2] It is a block diagram showing the drive circuit of the above- 
mentioned liquid crystal display. 

[DrawinR 3] It is a perspective view showing the back light device which 
applied this invention. 

[Drawing 4] It is the top view which looked at the above-mentioned back 
light device from the reflective sheet side. 

[Drawing 5] It is a sectional view showing the above-mentioned back light 
device. 

[Drawing 6] It is a top view showing the light source cell with which the 
above-mentioned back light device is equipped. 

[Drawing 7] It is a mimetic diagram showing the state where the above- 
mentioned light source cell was allocated in the another side principal 
surface of a reflective sheet. 

[Drawing 8] The above-mentioned light source cell is a mimetic diagram 
showing the state where it was allocated to the reflective sheet so that 
the optic axis of a light emitting diode might become parallel to the 
reflective sheet principal surface. 

[Drawing 9] It is a top view showing the light source cell equipped with 
the aspheric surface lens. 

[Drawing 10] While having an aspheric surface lensit is a top view 
showing the light source cell in which the light reflector is formed 
between each light emitting diode. 

[Drawing 11] It is a top view showing a light source cell provided with 
the light emitting diode designed so that the lens with which the light 
emitting part was equipped might emit a parallel beam. 
[Drawing 12] It is a perspective view showing a reflecting member. 
[Drawing 13] It is a sectional view showing the reflecting member 
currently formed by uniting with a diffusion sheet. 

[Drawing 14] the conventional direct bottom part back light device which 
used the light emitting diode for the light source is shown — it is a 
notching perspective view in part. 

[Drawing 15] It is a mimetic diagram showing the optical path of the 
light emitted from the light emitting diode with which the above- 
mentioned direct bottom part back light device was equipped. 
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